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April 1 - September 31, 1965. WAdES) (CODE) 

2. Personnel enszaPed i n  the research. i (NASA c L d 4 4 % 3  CR OR TMX OR AD NUMBER) ICATEGORYI 

Terence A. Rogers, Ph.13, Principar uIvzsrrgzxrrtr 
Bryant T. Sather, Ph.D. 
Myrtle L. Brown, Ph.D. 

). 

3. Surnmam of research completed, 

As described i n  the previous semi-annual report ,  the project com- 
p r i se s  a systematic investigation of the f lu id  and e lec t ro ly te  changes 
i n  ear ly  fas t ing  i n  the rat, par t icular ly  as affected by ambient 
temperature (before and during fast ing) ,  and by the level  of sodium 
intake p r io r  t o  fasting. Also, as previously mentioned, some inter-  
es t ing changes i n  magnesium balance have been observed. 

Nethod, 

In each experiment, 12 male rats weighing approximately 300 g are 
kept in metabolism cages f o r  9 days. 
fed on a synthetic sodium-deficient d i e t  t o  which sodium has, o r  has 
not been added. 
26OC . 

During the f i r s t  3 days, they a r e  

During t h i s  first 3 days, they a r e  kept a t  3OC o r  a t  

During the  next 3 days, the experimental group a r e  fasted and the 
control group are maintained on t h e i r  o r ig ina l  d ie t .  
kept a t  30 or  26O.  

The groups are 

During the f i n a l  3 days, t h e  experimental group are fed again on 
the  same, o r  d i f fe ren t  d i e t  from tha t  during the f i r s t  (pre-exposure) 
3 days. Again, during t h i s  time they are kept a t  3 O  or  260. 

The permutations of t h i s  experimental design are set out i n  
Table 1. 
have been completed, 

The last column of t h i s  t ab l e  indicates which experiments 

Throughout the 9 days of the experiment, water and feed intake 
and urine volumes a re  measured. 
determined by flame spectrophotometry. 

The t o t a l  urinary Na and Mg are 

Results. 

The r e su l t s  of the 8 completed experiments are summarized semi- 
quant i ta t ively i n  Table 11, and i n  Figs. 1-42, 
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TABLE I. Outline of Treatments 
8 

Diet*& Temp. 
Expt. No. Pre- expo sure Exposure Post-exposure Completed 

1 

2 

3 

4 

48 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Purina 

Purina 

NBC-2 

NBC-2 

me-3 

NBC- 1 

NBC- 1 

NBC-3 

NBC-3 

NBC- 1 

mc-1 

NBC-3 

NBC-3 

NBC- 1 

NBC- 1 

NBC- 1 

4 NBC-2 
4 Purim 

26' 

2 6" 

2 6' 

26' 

2 6O 

2 6O 

2 6' 

3O 

3O 

3O 

3O 

3O 

3= 

3O 

3O 

2 6' 

26' 

Fast 26' 

Fast 3' 

Fast 26O 

Fast 3O 

Fast 3' 

Fast 26' 

Fast 3 0 

Fast 3O 

Fast 3' 

Fast 3' 

Fast 3' 

Fast 3O 

Fast 3O 

Fast 3' 

Fast 3 O  

Fast 3 

Fast 3' 

0 

Pur ina 

Purina 

NBG2 

NBC-2 

NBC- 3 

NBC- 1 

NBC-1 

NBC- 3 

NBC- 1 

NBC- 3 

NBC-1 

NBC-3 

NBC- 1 

NBC-3 

NBC- 1 

NBC- 1 

.si NBC-2 
$ Purina 

2 6' 

3* 

26O 

2 6O 

26O 

2 6' 

26* 

2 6' 

2 6" 

26' 

2 6O 

3O 

3O 

3O 

3O 

3O 

2 6' 

Yes 

Yes ~ 

Yes 

Yes 

Yes 

NO 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

*NBC-1 = Nutritional Biochem. Na-deficient 
NBC-2 = Nutritional Biochem. 20.26 mEqNa added/100 g diet 
NBC-3 = Nutritional Biochem. 40.46 mEqNa added/100 g diet 
Purina Chow = 20.26 mEqNa/IOO g diet * 



TABLE 11 Results 
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EXpt. T r e a t .  Group WT Na-bal. H20 B a l .  Mg bal, 

E + + + 
C + - + + Pre 

15 

16 

Poat 

E 
C 

E 
C 

h8 NBC-2 
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..... 
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F I G .  1. 'TEIGHT CHANGES OF FASTED AXD CGXTRGL RATS FED PURINA DIET K E P T  AT 

26' C. - EXPT 1 
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I * 3~ FIG. 2. WATER BAL..CE OF FASTED AND CONTROL RATS KEPT AT 26O C A D  FED PURIM 
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FIG. 3 .  X a  uCF33TiON OF FASTED AND CCXTROL RATS RZPT AT 2 6 O  C A 3  FED 

P U R i W  DiET - EXPT 1 
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FIG. 6. WATER BALANCE OF FASTED AND CONTROL RATS F'ED PU"A DIET. 

FAST AND RECOVERY AT 3OC. 
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FIG. 11. WEIGHT CHANGES OF FASTED AM) CONTROL RATS KEPT AT 26' C AND FED 
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FIG. 15, Xa W C E  OF Z'kXCED AND CONTROL RATS KEPT AT 26' C AND FED NBC 

DIET CONT-4L'mIC- 20.26 d q  Na!lQQgm DIET. 
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FIG. 16. Mg LOSS O F  FASTED CONTROL RATS K.EPT AT 26* C AND FED NBC D I E T  

CONTAINING 52.5 p Eq M g / p  DIET. 
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F I G ,  17. M g  BALANCE OF FASTED AND COhTROLED RATS KEPT AT 26' C AM) FED NBC 

DIET CONTAIMNG 52.5 p Eq Mg/gm DIET. 
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F I G .  18. WEIGH" CHANGES OF FASTED AND CONTROL RATS FED blBC DIET CONTAINING 
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PIG, 19. WATER BALANCE OF 'FASTED AND CONTROL RATS FED NBC DIET CONTAINING 

20.26 mEq Na/lOOg I)ZET.FAST BT 3' C. 
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FIG. 20. Na LOSS OF FASTED AND CONTROL RATS FED NBC DIET CONTAINING 

20.26 mEq Na/lOOg DIET. FAST AT 3' C. 
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FIG. 21. 'Na BALANCE OF FASTED AND CONTROL RATS FED NBC DIET CONTAINING 

20.26 mEq Na/lOOg DIEZFAST KT 3" C, 
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Fig. 22, Weight Changes of Fasted and Control Rats Fed NBC Diet Containing 

0.89 d q  Na/100 g. 

Fast at 3%. 
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FIG, 25, Na+ EXCRETION OF FASTED AND CONTROL RATS FED NBC DIET C 0 " I N G  

0.89 mEq Na/lOOG. 
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FIG. 26. Na BALANCE OF FASTED AND CONTROL RATS FED NBC DIET CONTAINING 

0.89 mEq Eja/lOOg. 
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FIG. 27. Mg LOST OF FASTED AND CONTROL RATS FED NBC DIET CONTAINING 

52.5 pq Mg/gm DIET 
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FIG. 28. Mg BALANCE OF FASTED AM) CONTROL RATS FED NBC DIFT CONTAINING 

52.5 yF4 M g / p  DIET 
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FIG. 30. WATER BALANCE OF FASTED AND CONTROL RATS FED Na-DEFICIENT DIET 

FOR 9 DAYS AND PURINA LAST 3 DAYS 
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FIG. 31, Nsf EXCRETION OF FASTED AND CONTROL RATS FeD Na-DEFICIENT DIET 

FOR FIRST 9 DAYS 

FAST AND RECOVERY AT 3' C. 
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F I G .  32. Na-BBLANCE OF FASTED AND CONTROL RATS FED Na-DEFICIENT DIET 

FOR 9 DAYS AND PURINA THE LAST THREE DAYS 
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FIG. 34. Ng BALANCE OF FASTED AND CONTROL RATS FED NBC DIET C 0 " I X G  

52.5 pq Mg/gm DIFT 
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FIG. 36. W B T E R  LOSS OF FASTED AND CONTROL RATS FED 40.46 mEq 

N d l O O g  NBC DIET 
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FIG. 38. Na XBSS OF FASTED BWD CONTROL RA2S PZD 40.46 mEq IQdlOOg 
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FIG. 42. 
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COXPARISOH OF E U N  Na AND Mg LOST BY RATS FED PURINA AND "3 -2  DIETS. 

FAST AT 3' C. EXPT. 16 

Pre-Exposure Exposure 

Na Lost xg Lost Na Lust Mg Lost 
Diet (aq/ lOOg) (uEq/ 1OOg) (mEq/ 1OOg)  (uEq/ 1OOg) 

Purina 0.87 2.58* 0.19* 2.59* 

NBC-2 0.83 2.25 0.12 2.14 

* = Significant difference at or less than the 0.05 level. 

Purina = 20.26 mEq Na and 7.82 mEq Mg/100g diet. 

NBC-2 = 20.26 mEq Na and 5.25 mEq Mg/lOOg diet. 


